producing Gram-negative bacteria that confer resistance to carbapenems, usually 44 encoded by bla IMP/VIM/GIM/SIM/NDM genes. These genes (except for bla NDM ) have been found 45 to be carried by class 1 integrons, except for some bla IMP-1 reported in S. marcescens 46 from Japan, which were carried by class 3 integrons (1) (AB070224), (2) (AF416297).
47
Most class 1 integrons containing bla IMP/VIM/GIM/SIM (but not bla NDM ) are sul1-type, 48 containing a 3′CS downstream. However, bla , bla VIM-2 and bla IMP-34 have recently 49 been found on tniABQR-type class 1 integrons (3-6).
51
The IMP-4 metallo-β-lactamase was first found in Acinetobacter spp. that caused 52 outbreaks in the ICU wards of a university hospital in Hong Kong (7-8) and in C. youngae 53 (now identified as C. freundii in this study) from a patient with a leg ulcer in Guangzhou, (Table 3 ).
139
Also, three IncFII-type plasmids pKP02022 (KF719972), pKP09085 (KF719970) and 140 pKP007 (KF719971) that carry bla CTX-M-15 and isolated from three K. pneumonia in S.
141
Korea also contain RepFIB RepA that is identical to that found in pOZ172 (25). Plasmid (Table 3) . map of pOZ181 is shown in Fig. S2 . The major features of pOZ181 are shown in Table   169 3.The dual replication and transfer modules encoded on pOZ181 are similar to those of (Table 3) .
Resistance genes and their mobile elements. pENT-8a4 (CP008899) and pEC-IMP (EU855787) among others ( 
196
There are three copies of IS1 and of ISKpn26, and three identical copies of IS26. Mainland China (9). Unlike bla IMP-9 in P. aeruginosa, which was described at the same (Fig. 2B) , typically by the cassette array bla IMP-
215
4 -qacG2-aacA4-catB3 in a class 1 integron (10, 34). This cassette array was described in
216
Acinetobacter baumanii from a Hong Kong outbreak (7-8), and from Singapore (11); K. integron, Tn6017, on pOZ172; finally, the element is on an IncFIIY plasmid (Fig. 2) .
227
Tn6017 may be the product of a Tn402-like element, bearing a class 1 integron and 228 a hybrid T402/Tn5053-like tni module, inserted into the res II site of Tn1722 (Fig. S4 ) (37).
229
The hybrid transposon composed of tniR (Tn402) and tniQBA (Tn5053) resulted from an 230 event of site-specific recombination at the position TATACGTTC within the res site ( with primers 5′-CS and 3′-CS.
12
The second class 1 integron in B38 was the traditional sul1 type and is encoded by 243 pOZ181 -an IncHI2 plasmid (Fig. 2) Gram-negative bacteria (48) (49) .
261
Analysis of the C. freundii B38 genome revealed many other antibiotic and heavy 262 metal resistance determinants besides the cassettes in the two integrons. They were
263
found not only on plasmids but also on the chromosome ( (Table 3) .
271
Both large plasmids, pOZ181 and pOZ172, contain dual replication/transfer systems.
272
The replication, partitioning and stability, and conjugative transfer systems of the IncHI2 
